Induction of mutation in vitro in phage phi X174 am3 by N4-aminodeoxycytidine triphosphate.
When phi X174 am3-phage-infected E. coli is treated with N4-aminocytidine, reversion of the phage to the wild type is efficiently induced. The mechanism of this reversion is considered to consist of metabolic conversion of N4-aminocytidine into its deoxynucleoside 5'-triphosphate followed by incorporation of the nucleotide into the replicating phage DNA, thereby causing AT-to-GC transition at the am3 locus. The second half of this mechanism has now been experimentally proved, using an in vitro mutagenesis system. Thus, by nick-translation, N4-aminodeoxycytidine 5'-triphosphate was incorporated into the replicative form of phi X174 am3 DNA, and the DNA was used to transfect CA++-treated E. coli HF4714 (sup+). The reversion frequency of the phage produced was up to one-order of magnitude greater than that of the control in which the nick-translation had been done without the addition of N4-aminodeoxycytidine triphosphate. This nucleotide analog may be useful as a reagent for in vitro site-directed mutagenesis.